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(54) COLOR IMAGE PICKUP DEVICE 
(57)Abstract- 

PROBLEM TO BE SOLVED" To provide a color image pickup device that reduces a false 
color caused in a row direction in the case of conducting simple signal processing. 
SOLUTION- The two-dimensional color image pickup device where rows whose 
sampling points are placed in a checkered way and 1st color pixels G among the 
sampling points are placed in the row direction and rows where 2nd color pixels R and 
3rd color pixels B are alternately arranged in the row direction are alternately arranged 
in the column direction and a pixel signal is sequentially read firom the pixels of two 
rows adjacent in the column direction to form a color image, is provided with a control 



circuit Cl that obtains a 2nd or 3rd color pixel signal R or B at a 1st position of the 1st 
color pixel G from a change between the pixel signal of the 2nd or 3rd color pixel R or B 
in the vicinity of the 1st position among pixels on two rows adjacent in the column 
direction and the 1st color pixel signal from the position of the pixel up to the 1st 
position. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The line by which the line and the 2nd color pixel by which a sampling point is 
arranged in checkers and the color pixel of [ 1st ] said sampling points is arranged at the 
line writing direction, and the 3rd color pixel are arranged by turns at the line writing 
direction is arranged by turns in the direction of a train. In the two-dimensional color 
image pick-up equipment which reads a pixel signal fi:om the pixel of two lines which 
adjoins in the direction of a train one by one, and forms a color picture The 2nd or 3rd 
color pixel signal in the 1st location of the 1st color pixel Color image pick-up equipment 
, including the control circuit for which it asks among the pixels of two lines which adjoin 
in said direction of a train firom a changed part of the pixel signal of the 2nd near said 
1st location, or the 3rd color pixel, and the 1st color pixel signal firom the location of this 
pixel to said 1st location. 



[Claim 2] Said control circuit the 2nd or 3rd color pixel signal in the 1st location of the 
1st color pixel In the line which adjoins in the direction of a train As a compound 
adjustment value of two or more signal values for which the line writing direction was 
asked from two or more changed parts of the 1st color pixel signal from the location of 
two or more 2nd [ the ] close to an opposite direction, the pixel signal of the 3rd color 
pixel and said 2nd [ two or more / the ], or the 3rd color pixel to said 1st location Color 
image pick-up equipment according to claim 1 for which it asks. 

[Claim 3] Said 1st color is green and said 2nd and 3rd colors are red and blue color 
image pick-up equipment according to claim 1 or 2. 

[Claim 4] Color image pick-up equipment given in any 1 term to claims 1-3 by which the 
charge transfer electrode prolonged so that between the sampling points which adjoin in 
the direction of a train among said sampling points may be moved in a zigzag direction 
at a line writing direction in the clearance which extends in a line writing direction, 
while the perpendicular charge transfer way which extends so that it may move in a 
zigzag direction in the direction of a train is formed is formed in the clearance which 
extends between the sampling points which adjoin a line writing direction among said 
sampling points in the direction of a train. 

[Claim 5] Color image pick-up equipment according to claim 4 which reads once the 
signal of said color pixel of two lines which adjoins in the direction of a train in said 
perpendicular charge transfer way in read-out actuation from impressing the high 
voltage to said charge transfer electrode. 

[Claim 6] Said compound adjustment value is color image pick-up equipment given in 
any 1 term to claims 2*5 which are the averages of the signal about said two or more 2nd 
[ the ] or 3rd color pixel. 

[Claim 7] Said compound adjustment value is color image pick-up equipment given in 
any 1 term to claims 2-6 which are the averages which obtained from the location of said 
two or more 2nd [ the ] or 3rd color pixel by carrying out linearity -weighting about the 
distance to said 1st location about the signal value about said two or more 2nd [ the ] or 
3rd color pixel. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] a sampling point arranges especially this invention in checkers 
about color image pick-up equipment having - the array of a color filter - G 
tetragonal lattice and a R/B interpolation dot order - it is related with a degree or R/B 
interpolation line sequential color image pick-up equipment, 
[0002] 

[Description of the Prior Art] Generally, many optoelectric transducers cover two or 
more trains and a multi-line, and are arranged in the fixed pitch on the 
two-dimensional flat surface, in the color image pick-up equipment used for a digital 
still camera etc., and the photo electric-conversion element array of 1 and one 
optoelectric transducer Une contain two or more optoelectric transducers, respectively. 
[0003] The point how to arrange many optoelectric transducers to high density on a 
two-dimensional flat surface is one of the technical technical problems with the request 
of a raise in a pixel. 

[0004] An example of the filter array of the honeycomb CCD color image pick up 
equipment which fitted high pixeMzation at drawing 5 is shown. 

[0005] the pixel 103 (optoelectric transducer 103for green (G) a -) which honeycomb 
CCD color image pick-up equipment X aUgns in a line writing direction and the 
direction of a train on the two-dimensional flat surface 101, and is arranged Two or 
more pixels 103 which constitute the pixel train of one while it reads with 
optoelectric-transducer 103for red (R) b, or (B) optoelectrictransducer 103for blue c and 
gate 103d is included Only the abbreviation 1/2 of the pitch of pixels has shifted in the 
direction of a train to two or more pixels 103 which constitute the pixel train which 
adjoins it and a line writing direction. 

[0006] Similarly, only the abbreviation 1/2 of the pitch of pixels has shifted to the line 
writing direction to two or more pixels which constitute the pixel line in which two or 
more pixels which constitute the pixel line of 1 adjoin in it and the direction of a train, 
[0007] In addition, in order to transmit the signal charge accumulated in the 
optoelectric transducers 103a, 103b, or 103c which constitute each pixel 103, two or 
more perpendicular charge transfer ways 105 are formed. Winding, it turned almost 
perpendicularly, it has extended and each perpendicular charge transfer way 105 
transmits a signal charge perpendicularly. 

[0008] On each perpendicular charge transfer way 105, two or more charge transfer 
electrodes make one unit 1st charge transfer electrode 111a and 2nd charge transfer 
electrode 111b, and many charge transfer electrodes for a unit are formed in the 
direction of a train. Two or more charge transfer electrodes 111a and 111b are prolonged 
horizontally, each moving in a zigzag direction. Each of the above-mentioned 



optoelectric transducers 103a, 103b, or 103c is located in the clearance between the 
hexagons produced by arranging two or more charge transfer electrodes 111a and 111b 
in the configuration which moves in a zigzag direction. 

[0009] Hereafter, the color image pick-up equipment which has above-mentioned 
structure or the same structure is " called honeycomb CCD color image pick-up 
equipment. 

[00 10] In honeycomb CCD color image pick-up equipment, when reading a charge fi:om 
optoelectric transducers 103a, 103b, and 103c in the perpendicular charge transfer way 
105, a forward high electrical potential difference is impressed to 1st charge transfer 
electrode 111a shown in drawing 5 . The signal from the pixel for two lines which adjoin 
in the direction of a train on both sides of 1st charge transfer electrode 111a is read 
through read-out gate 103d in the perpendicular charge transfer way 105 (direction 
shown by the arrow head). 

[00 11] That is, in honeycomb CCD color image pick-up equipment, the charge signal 
firom the pixel for two lines which adjoin in the direction of a train is read to the one 
direction of a line writing direction one by one. It may be begun from the reverse 
direction of a line writing direction to read a signal one by one. 

[0012] By the way, with CCD color image pick-up equipment, the accumulated dose of a 
signal charge changes according to the light and darkness of the optical image by which 
image formation is carried out to an optoelectric transducer, and the amplitude of an 
output signal changes. However, only now, since wavelength information is not included 
in an output signal, information on a color cannot be acquired. In order to acquire color 
information, the chrominance signal corresponding to the three-primary-colors light of 
RGB etc. is made to be acquired using the optical means which performs optical 
separation. Optoelectric-transducer 103a is equipped with the green (G) color filter. 
Optoelectric-transducer 103b is equipped with the red (R) color filter. 
Optoelectric-transducer 103c is equipped with the blue (B) color filter. 
[0013] Various color arrays can be used as a color array of a color filter. 
[0014] for example, G tetragonal lattice shown in drawing 5 and a R/B interpolation dot 
order " the following array is also one of the color arrays generally used. 
[0015] G tetragonal lattice shown in drawing 5 , and a R/B interpolation dot order the 
following color filter array is a color array which G pixel 103a is formed in every line 
and two trains for every train at two lines, and forms the tetragonal lattice by G pixel 
103a. R pixel 103b and B pixel 103c are formed in the row and column in which G pixel 
103a does not exist among the unit configurations of two-line two trains, a interpolation 
dot order - the dot order in vocabulary called a degree -■ signs that R pixel 103b and B 



pixel 103c are arranged by turns at one line, and R pixel 103b and B pixel 103c are 
arranged by turns at one train are expressed as the degree. 

[0016] G tetragonal lattice and a R/B interpolation dot order - there are G tetragonal 
lattice and a R/B interpolation line sequential color array as same color array generally 
in addition to the following array used. About G tetragonal lattice and a R/B 
interpolation line sequential color array, it mentions later. 

[0017] As mentioned above, in a honeycomb CCD color image sensor, in one read-out 
actuation, since the charge signal from the pixel for two lines which adjoin in the 
direction of a train is read to the one direction of a line writing direction one by one, if 
the two above-mentioned kinds of color arrays are used, three kinds of chrominance 
signals of RGB can be acquired in one read'out actuation. 
[0018] 

[Problem(s) to be Solved by the Invention] Honeycomb CCD color image pick-up 
equipment fits the color image pick-up equipment for the digital still cameras for 
picturizing the still picture of a high pixel consistency, and, recently, the color image 
pick-up equipment which can offer the color picture which is equipped with the color 
pixel of miUions and is equal to a film photo came to be offered by using Honeycomb 
CCD. 

[0019] An increment of the number of pixels in color image pick-up equipment also 
increases time amount required for read-out of a pixel signal and playback. When 
photoing a still picture, even if read-out of a pixel signal takes some time amount, there 
is especially no problem. 

[0020] By the way, many color image pick-up equipments containing honeycomb CCD 
color image pick-up equipment equip the object for monitors, or playback with displays, 
such as a liquid crystal display. It is desirable to constitute also fix>m a case of image 
pick-up equipments, such as a digital still camera that whose a still picture is photoed it 
is a key objective, so that an animation can be photoed and displayed on monitors. In 
photoing the animation for monitors and reproducing, in order to obtain the timing 
which photos a desired still picture, and the so-called moment for a good picture, 
photography playback is carried out continuously. Therefore, the exposure time of an 
animation becomes long. 

[0021] Furthermore, it is convenient, if a digital still camera etc. can be used other than 
the application which photos a still picture using a digital still camera, an animation 
can be photoed in simple and the animation can be memorized. 

[0022] It is necessary to read the display of the above-mentioned animation in simple, 
and as compared with the case of a still picture, it is necessary to constitute it so that 



signal processing can be performed, so that it can follow in footsteps of a motion [ a 
photographic subject ] quickly. The memory used for temporary storage of an animation 
signal also has the desirable direction with possible least a number and memory space. 
Furthermore, in photoing the animation for monitors, in order to make it not miss the 
shutter chance in the case of photoing a still picture, it is necessary to perform 
prolonged photography, and much more lowpower-ization is needed. 
[0023] Then, the so'called infanticide read-out which reads only a specific line among 
the pixel Unes arranged on a two-dimensional flat surface is performed. [ many ] An 
image (animation) is displayed . only based on the pixel signal of the pixel which exists in 
the read specific line. Compared with the case where all pixels are read, the image 
information from the pixel which approaches in the direction of a train decreases. In 
performing infanticide read'out, a certain signal processing is performed using the 
signal of the pixel of the companion which approaches in the direction of a train, and the 
need of compensating the insufficiency of image information increases. 
[0024] As shown in drawing 5 , the sampling point was arranged by the check and the 
array of a color filter was performing interpolation between RGB pixels in the following 
procedures in the honeycomb CCD color image pick-up equipment of a R/B interpolation 
dot sequential system. 

[0025] in addition, the following - setting - expedient - R - 0 and OB - 0 and 2R - 0, 4, 
and ... a line and G - 1 and IG - 1 and 3G - two lines with 1 or 5 lines are read, and the 
process which obtains an animation fi-om this pixel for two lines is considered. 
[0026] The schematic diagram of the control circuit C3 which controls signal processing 
to drawing 6 is shown. 

[0027] in addition, this specification setting - for example, G of drawing 5 - the signal 
of RGB each color in the location of 1 and 5 is expressed as G (l G 5), R (l G 5), and B (l 
G 5). the pixel signal of it in a specific pixel location, and the same color, for example, G, 
(l G 5) - G it expresses with 1 and 5. 

[0028] A control circuit C3 performs signal processing based on the formulas from 

following (1) to (9). 

[0029] 

G(G1,5)=G1,5 (1) 
B(B0,6)=B0,6 (2) 
,R(R0,4)=R0',4 (3) 
G(R0,4)=(Gl,3+Gl,5)/2 (4) 
G(B0,6)=(Gl,5+Gl,7)/2 (5) 
B(R0,4)=(B0,2+B0,6)/2 (6) 



R(B0.6)=(R0,4+R0,8)/2 (7) 

R(l G 5) = (0 3x RO, 4+R 8)/4 (8) 

B(l G 5) = (0 3x BO, 6+B 2)/4 (9) 

Since the pixel signal of the same color exists in the 1st "location &om the first, the 
signal of the pixel which exists in the 1st target location, and a same color pixel can be 
simply found so that it may be shown by (3) from a formula (l). 

[0030] Since the signal of another color pixel does not exist in the 1st location, the signal 
of the pixel which exists in the 1st target location, and another color pixel needs to 
perform a certain signal processing, and needs to search for a signal. 
[0031] When the pixel which exists in the 1st target location is R pixels or B pixels, as 
for at least two, one same color pixel of the RGB exists in the position of symmetry close 
to a line writing direction. 

[0032] Therefore, as shown in (7) from a formula (4), it is possible for it to be 
comparatively accurate and to search for R in the 1st location, G, or B signal based on 
two signals of the same color which exists in two lines which adjoins in the direction of a 
train (x directions), and exists in the position of symmetry on the basis of the 1st 
location. 

[0033] When the pixel which exists in the 1st target location is G pixels, R signal and B 
signal in the location are searched for as follows. 

[0034] R signal - being related - G - 2 pixels [ R ] located near 1 and 5, for example, R, 
0, and 4 andR - based on a formula (8), it asks for R (1 G 5) using the pixel signal in 0 
and 8. 

[0035] the same - B signal - also being related G - B which is 2 pixels [ B ] located 
near 1 and 5 - 0, and 6 andB - based on a formula (9), it Rsks for B (l G 5) using the 

pixel signal in 0 and 2. 

[0036] G " the distance from the location of 1 and 5 to RO and 8 pixels -■ G it is 3 times 
the distance from the location of 1 and 5 to RO and 4 pixels. G - the distance from the 
location of 1 and 5 to BO and 2 pixels G - it is 3 times the distance from the location of 
1 and 5 to BO and 6 pixels. By the above (8) and (9) formulas, weighting about the 
reinforcement of a signal is performing linearity-weighting based on assumption of 
being proportional to distance from a criteria location, 

[0037] If the control circuit C3 which performs signal processing based by the 
above-mentioned (l) to (9) type is used, the pixel signal of the same color in the location 
of an object pixel or another color can be searched for by signal processing. 
[0038] By the way, when the control circuit 03 which performs signal processing by the 
above interpolation approaches is used, it is easy to generate a false color (color moire) 



in a longitudinal direction (line writing direction). 

[0039] By the above-mentioned interpolation approach, in case B signal or R signal in 
the location of G pixels is acquired, it is interpolating only based on two B pixels or two 
R-pixel signals. When an object pixel is made into G pixels, two R signals or two B 
signals exist in the location left to the line writing direction to the 1st location. 
Therefore, when the edge (big color change of a photographic subject) prolonged in the 
direction of a train exists, in the edge, it becomes easy to generate a false color. 
[0040] In addition, if it asks for those averages as mentioned above since two same color 
pixels exist in near in searching for G signal in the location of R pixels or B pixels, B 
signal, or R signal, especially the problem of false color generating will not be produced. 
[0041] The purpose of this invention is offering the color image pick up equipment 
which can reduce the false color generated in the color image pick-up equipment with 
which the sampling point's has been arranged in checkers. 
[0042] 

[Means for Solving the Problem] According to one viewpoint of this invention, the line 
by which the line and the 2nd color pixel by which a sampling point is arranged in 
checkers and the color pixel of [ 1st ] said sampling points is arranged at the line writing 
direction, and the 3rd color pixel are arranged by turns at the line writing direction is 
arranged by turns in the direction of a train. In the two-dimensional color image pick-up 
equipment which reads a pixel signal from the pixel of two lines which adjoins in the 
direction of a train one by one, and forms a color picture The 2nd or 3rd color pixel 
signal in the 1st location of the 1st color pixel Color image pick-up equipment including 
the control circuit for which it asks among the pixels of two lines which adjoin in said 
direction of a train from a changed part of the pixel signal of the 2nd near said 1st 
location or the 3rd color pixel and the 1st color pixel signal from the location of this pixel 
to said 1st location is offered. 
[0043] 

[Embodiment of the Invention] In this specification, an expression that the sampUng 
point is arranged in checkers means that the location of the pixel read is checkered. 
Even if the pixel existed in the checkered gap, when the actuation which reads the pixel 
which exists in the location of a check when predetermined read-out actuation is 
performed is possible, it is applied to the above-mentioned expression. 
.[0044] Moreover, the color pixel of not only the color pixels from the 1st to the 3rd but 
others may exist. 

[0045] in addition, a color array ■- the line by which the line and the 2nd color pixel 
by which the 1st color pixel is arranged at the line writing direction, and the 3rd color 



pixel are arranged by turns at the line writing direction arranges by turns in the 
direction of a train - having - **** " even if an expression is not necessarily applied 
about the whole picture element part of color image pick-up equipment, if the color 
array of a field is applied in part, it corresponds. 

[00461 The case where other color pixels exist in the line by which the 1st color pixel is 

arranged at the line writing direction at a fixed rate is not removed. 

[0047] The gestalt of operation of this invention is explained with reference to a drawing 

below. 

[0048] Drawing 1 is the top view having shown an example of the honeycomb CCD color 
image pick up equipment by the gestalt of 1 operation of this invention with emphasis 
on a color array. 

[0049] the array of drawing 1 G tetragonal lattice and a R/B interpolation dot order -- 
it is drawing showing the following check array, and is the same array as the color array 
shown in drawing 5 . a sampling point arranges this array in checkers having • the 
array of a color filter - G tetragonal lattice and a R/B interpolation dot order - it is the 
following array. 

[0050] The line by which the green pixel G (reading [ The 1st color pixel : ] with 
optoelectric-transducer 3a of G gate 3d) is arranged on the two-dimensional flat surface 
1 at the line writing direction as shown in drawing 1 , While the line by which the red 
pixel R (reading [ The 2nd color pixel : ] with optoelectric-transducer 3b of R gate 3d) 
and the blue pixel B (reading [ The 3rd color pixel • ] with optoelectric-transducer 3c of B 
gate 3d) are arranged by turns at the line writing direction adjoins in the direction of a 
train and is arranged by turns Each pixel of RGB by which the train by which the train 
by which only G pixels is arranged in the direction of a train, R pixels, and B pixels are 
arranged by turns in the direction of a train adjoins a line writing direction by turns, 
and is arranged is adjoined, and it is formed so that two or more perpendicular charge 
transfer ways 5 which extend perpendicularly may wind. On the perpendicular charge 
transfer way 5, it is formed so that the 1st and 2nd two or more charge transfer 
electrodes 11a and lib prolonged in a line writing direction (horizontal) may move in a 
zigzag direction. The level charge transfer way 17 is formed in the end of two or more 
perpendicular charge transfer ways 5, and the output amplifier 21 is formed in the end. 
[0051] In addition, the general structure of the solid state image sensor containing a 
color image sensor shall be indicated by the United States patent application 08th / No. 
960,056, and the contents shall make some this application specifications. 
[0052] In drawing 1 , the pixel 3 (R: [ G, B ] in fact opening of optoelectric transducers 3a, 
3b, and 3c) of an abbreviation hexagon is arranged in the clearance field of two 



adjoining charge transfer electrodes, the 1st and the 2nd, 11a and lib. 

[0053] The perpendicular charge transfer way 5 has extended in the direction of a train 

(perpendicular direction) so that the clearance field between pixels 3 (G, B, R) may be 

moved in a zigzag direction. A level charge transfer way, the amplifier section, and the 

charge signal-control section are prepared in the end of the perpendicular charge 

transfer way 5, and it is constituted so that the charge signal read fi:om the pixel can be 

processed. 

[0054] Read-out gate 3d is prepared between optoelectric transducers 3a, 3b, and 3c and 
the perpendicular charge transfer way 5. In the example shown in drawing 1 , it is 
prepared only in the field under 1st charge transfer electrode 11a read-out gate 3d. 
when a forward high electrical potential difference (read-out electrical potential 
difierence), 15V [ for example, ], is impressed to 1st charge transfer electrode 11a, an 
arrow head shows as -- R 0 and OG 1 and IB a signal charge is read firom the 
pixel of two lines which adjoins in the direction of a train like 1, 3, and ... in the 0, 2, and 
G perpendicular charge transfer way 5. The charge read in the perpendicular charge 
transfer way 5 is transmitted in the direction of a train by the 1st and 2nd charge 
transfer electrodes 11a and lib for example, by 4 phase drive methods, and, finally is 
transmitted in a level charge transfer way with them. The inside of the level charge 
transfer way 17 is transmitted to the charge signal transmitted in the level charge 
transfer way 17 for example, by 2 phase drive methods, and it is outputted outside 
through the output amplifier 21. the sequence of the signal outputted outside ■- R - 0 
and OG - 1 and IB - 0 and 2G - 1, 3, and ... it becomes the order of**. In addition, the 
sequence of read-out may perform read"out from hard flow (you may read from the 
right-hand side of drawing 1 towards left-hand side). 

[0055] Hereafter, two lines of the 1st hne of drawing 1 and the 2nd Une are read, and the 
pixel of the 3rd less than line assumes and explains the case where an easy monitor 
image is obtained using the so-called infanticide read-out method which is not read. 
[0056] G tetragonal lattice as shown in drawing 1 , and a R/B interpolation dot order -- 
the artificer performed the following considerations about the honeycomb CCD color 
image pick-up equipment which has the following color filter array. 

[0057] drawing 1 -- setting -- for example, G -• since G signal which exists in the location 
firom the first should just be used for G signal in the location of 1 and 5, special 
processing is unnecessary. R the case where R signal in the location of 0 and 4 is 
searched for -- B - it is the same also about the case where B signal in the location of 0 
and 6 is searched for. 

[0058] next - for example, G signal in RO and 4 location R - G which adjoins 0 and 4 - 



1, and 5 andG - 1 and 3 - (•• it can be found with a simply and sufficient precision by 
the arithmetic average of Gl, 3+Gl, and 5)/2. B which B signal in RO and 4 location also 
approaches with it - 0, and 2 andB it can be simply found using 0 and 6. 
[0059] in addition, G signal in BO and 6 location - also being related - the same - B - G 
which adjoins 0 and 6 - 1, and 5 andG - 1 and 7 - using - (- it can be found by Gl, 
5+Gl, and 1)12. R which R signal also adjoins - 0, and 4 andR - it can ask similarly by 0 
and 8. 

[0060] by the way, G if it is going to search for 1 or 5 B signals or R signals in a 
location - G immediately near the location of 1 and 5, 2 pixels [ R ] or 2 pixels [ B ] do 
not exist, especially ** G since, as for two, the same color pixel of R or B does not exist 
in a symmetric position to the location of 1 and 5, suitable interpolation becomes 
difficult. 

[0061] The above-mentioned trouble is a problem which the number of pixels of R pixels 
or B pixels produces in relation to the point which is 1/2 [ with a number / of pixels / of G 
pixels ]. 

[0062] by the way, in searching for B signal or R signal in the location of G pixels About 
B signal, only based on two B signals which exist in the two same lines as it, interpolate 
or it is related with R signal. When it aslcs only based on two R signals which exist in 
the two same lines as it, two R signals (when searching for B signal, they are two B 
signals) which exist in the location considerably left to the line writing direction 
(horizontal) to the location to actually ask will be used. 

[0063] In order to ask using the same color signal (R signal or B signal) of plurality 
(usually two) which separated horizontally in location, the probability for an edge (big 
change of the photographic subject which exists perpendicularly) to exist in a 
lengthwise direction (the direction of a train) between two same color pixels becomes 
high, and it becomes easy to generate a false color. 

[0064] The artificer thought of searching for R signal or B signal in the 1st location of G 
pixels among the pixels of two lines which adjoin in the direction of a train from a 
changed part of the R pixels signal of near with a location [ 1st ] of G pixels or a B pixel 
signal, and G signal from the location of R pixels or B pixels to the 1st location of G 
pixels. Compared with R pixels and B pixels, there are many pixels relatively, and if it 
asks for a changed part of G signal by the difference in a location using G pixels also 
with high visibility from the difference of location (R pixels or B pixels) of G signal, and 
G signal of the 1st location, a part for the change especially has few changed parts and 
the differences by difference of a location between R signal or B signal. 
[0065] As a prerequisite, change of the signal by lines differing is assumed to be what 



can be disregarded about the pixel of two lines which adjoins in the direction of a train. 
[0066] In addition, it was assumed that a changed part by the line writing direction 
location of R signal or B signal was the same as change part deltaG of the signal by the 
location of a G pixel signal. It asks for change part deltaG from G signal in the 1st 
location, and G signal in the location of R pixels or the location of B pixels which exists 
in the near. G signal in the location of R pixels or the location of B pixels is searched for 
from the G-pixel signal which adjoins the corresponding location of R pixels or the 
location of B pixels. If G signal is searched for using two G-pixel signals arranged by the 
same physical relationship as right and left to R pixels or B pixels, generating of a part 
with high correlation with R pixels or B pixels, especially distance-correlation and a 
false color can be reduced. 

[0067] Furthermore, it sets in the line which adjoins in the direction of a row and 
column in which G pixels in the 1st location are contained. It is related with two or more 
R pixels which exists in a line writing direction on the basis of the 1st location in an 
opposite direction, or B pixels. If the compound adjustment value which carried out 
compound adjustment of the signal value of two or more R signals which can be set in 
the 1st location which calculated the value of R signal in the 1st location or B signal 
according to the above-mentioned process, and was called for about two or more R 
signals or B signals, or B signal is calculated, R signal or B signal in the 1st location can 
be found with a sufficient precision. 

[0068] When performing spacing length read-out when a simple dynamic image is 
required, and obtaining a monitor image, in order to read two lines at once in read-out 
actuation of honeycomb CCD color image pick-up equipment, two or more G pixels 
surely exist in near (R pixels or B pixels). 

[0069] It is convenient in case G signal in the location of R pixels or B pixels is searched 
for using a G-pixel signal. It can ask for a changed part of the signal to the 1st location 
easily. 

[0070] G tetragonal lattice shown in drawing 1 in fact, and a R/B interpolation dot order 
- in the honeycomb CCD color image pick-up equipment which has the following color 
array, R signal or B signal in the 1st location (G pixels) is searched for using the control 
circuit shown in drawing 2 . 

[0071] When the signal of two lines is read about honeycomb CCD color image pick-up 
equipment, the read-out sequence of the signal outputted is as follows. 
[0072] R " 0 and OG - 1 and IB - 0 and 2G - 1 and 3R - 0 and 4G - 1 and 5B - 0 and 
6G - 1 and 7R - 0 and 8G - 1, 9, and ... 

[0073] the above-mentioned signal using - for example, R - 0 and 4G " 1 and 5B - 



the procedure of searching for the signal of each color in the location of 0 and 6 is 
explained. 

[0074] Since the pixel of the same color exists in the location from the first, the signal of 
the pixel which exists in the 1st target location, and the pixel of the same color can be 
simply found so that it may be shown by (13) from a formula (ll). 
[0075] 

G(G1,5)=G1,5 (11) 
B(B0,6)=B0,6 (12) 
R(R0,4)=R0,4 (13) 

Since the signal of another color does not exist in the location, the signal of another color 
which exists in the 1st target location needs to perform a certain signal processing, and 
it is necessaiy to search for it. 

[0076] When an object pixel is R pixels or B pixels, as for at least two, an object pixel 
and the pixel of the same color exist in the symmetric position where the pixel signal of 
RGB in the location approaches a Une writing direction. 

[0077] Therefore, based on two signals of the same color which exists in two lines which 
adjoins in the direction of a train (x directions), and exists in the position of symmetry 
on the basis of an object pixel, it can ask to be shown in (17) from a formula (14) with a 
as follows comparatively sufELcient precision. 
[0078] 

G(R0,4)=(Gl,3+Gl,5)/2 (14) 
G(B0,6)=(Gl,5+Gl,7)/2 (15) 
B(R0,4)=(B0,2+B0,6)/2 (16) 
R(B0,6)=(R0,4+R0,8)/2 (17) 

In addition, (ll) types to (17) types are the same formulas as a formula (l) to (7). 
[0079] the 1st location when G pixels exists in the 1st location G - the case where it is 
1 and 5 G - 1 or 5 R signals and B signals of a location are acquired by signal 
processing. 

[0080] R which does not exist in fact R which exists on it instead of 1 and 4 (l G 3 
andG R pixels virtually formed between 1 and 5) 0 and 4 are used, here R -* R from 1 
and 4 (0 R 4) - a changed part deltaRl of R signal to 1 and 5 - G - G from 1 and 4 it 
was assumed that it was equal to a changed part deltaGl of G signal to 1 and 5. 
[0081] moreover, R which does not exist in fact - instead of [ of 1 and 8 (l G 7 andG R 
pixels virtually formed between 1 and 9) ] " R - 0 and 8 are used, here - R - R from 0 
and 8 (1 R 8) - a changed part deltaR2 of R signal to 1 and 5 - G G from 1 and 8 - it 
was assumed that it was equal to a changed part deltaG2 of G signal to 1 and 5. 



[0082] Therefore, as a value of R (l G 5), they are RO and 4+. delta Gl, RO, and 8+ Two 
values of deltaG2 are acquired. 

[0083] The compound adjustment value of two values is calculated. Specifically, the 
linearity weighting average based on both distance is taken. That is, the operation 
shown by the following formulas (18) and (19) is performed. 
[0084] 

R(l G 5) =3[R0, 4+{Gl, and 5- / (1 1 G three + G 5) 2}] / 4+ [2} [ RO, 8+{Gl, and 5-] / (1 1 G 
seven + G 9) ]/4 4+ [ =3(R0 4+deltaGl) /] (RO, 8+deltaG2)/4 (18) 

Here, it is deltaGl=Gl, 5-/(1 1 G three + G 5)2, deltaG2=Gl, and 57(1 1 G seven + G 9)2. 
[0085] 

B(l G 5) =3[B0, 6+{Gl, and 5- / (l 1 G five + G 7) 2}] / 4+ [2} [ BO, 2+{Gl, and 5-] / (l 1 G 
one + G 3) ]/4 4+ [ =3(B0 6+deltaG3) /] (BO, 2+deltaG5)/4 (19) 

Here, it is deltaG3=Gl, 57(1 1 G five + G 7)2, deltaG4=Gl, and 57(1 1 G one + G 3)2. 
[0086] The control circuit Cl shown in drawing 2 is a control circuit which performs 
signal processing shown by (19) firom the formula (ll). If this control circuit Cl is used, 
the signal of every location can be searched for with a sufficient precision. 
[0087] Each signal of RB in the location (the 1st location) of G pixels can be searched for 
with a sufficient precision, and generating of a false color can especially be reduced. 
[0088] Since it asks for a changed part to which visibility originates in the location of R 
signal and B signal by adjoining high and G pixels near also in location according to the 
above-mentioned approach, generating of a false color can be reduced. 
[0089] In addition, excessive memory is not needed, without reducing resolution, since 
processing by the signal of another color is not performed with G about G pixels with the 
high contribution to resolving. 

[0090] Therefore, also when displaying a simple dynamic image like a monitor image, a 
clear dynamic image can be obtained in simple. 

[0091] In addition, when the above-mentioned control circuit is applied to honeycomb 
CCD color image pick-up equipment, in order to read the signal for two lines by one 
read-out actuation, it is easy to interpolate by 2 pixels [ G ] which adjoins R pixels or B 
pixels based on the read data. Therefore, there is an advantage of not needing storage 
for memorizing the signal data of the continued line etc. in the case of signal processing. 
[0092] In addition, (18)' and (19)* types can also be used in simple instead of the above 
(18) and (19) types. 
[0093] 

R(l G 5) =R0, 4+deltaGl (18) ' B(l G 5) =B0, 6+deltaG3 (19) - G of ' drawing 1 - the 
case where each signal of RGB in the location of 1 and 3 is searched for G " 2 pixels 



[ R ] close to 1 and 3 - R ■ 0, and 0 andR - 0 and 4 - it is - G - 2 pixels [ B ] close to 1 
and 3 " B " 0 and 2B - it is set to 0 and 6. In this case, it is necessary to correct and use 
the above-mentioned formula, taking that point into consideration. 

[0094] In addition, not only honeycomb CCD color image pick-up equipment but a 
sampUng point can apply an above-mentioned control circuit and the above-mentioned 
control approach also to the usual color image pick-up equipment (structure which 
reads the pixel signal for every line) arranged in checkers. 

[0095] In usual CCD color image pick-up equipment, a signal is read as follows. R - 0 
and OB - 0 and 2R - 0 and 4B - 0 and 6R - 0, 8, ... (the 1st line), and G - 1 and IG " 1 
and 3G - 1 and 5G " 1 and 7G - 1, 9, and ... (the 2nd line). The pixel signal of the 1st 
line is first memorized using the Rhine memory etc., and, subsequently the signal of the 
2nd line is read. What is necessary is to be read with the pixel signal data of the 1st Une 
memorized by the Rhine memory, and just to ask for the RGB code in each location 
based on signal data of the 2nd line. 

[0096] for example, the same pixel arrangement (CFA) as the pixel arrangement shown 
in drawing 1 - assuming - instead of [ of (18) and (19) types ] - following (18) - each 
pixel signal can also be searched for by the formula to "and (19)". 
[0097] 

R =(R0, 4+deltaGl)+ (RO, 8H-deltaG2) (l G five) (18) " B(l G 5) =(B0, 6+deltaG3)+ (BO, 
2+deltaG5) It can express with the formula of general signal processing to (21) to (29) 
type of the following which also included the case where (19)" filter factors differed. 
[0098] two-dimensional -- a flat sur&ce - a top - setting •- G " a pixel - existing - a 
location (x y) - it can set - G - a signal - G (Gx, y) -- B - a signal - B (Gx, y) - R - a 
signal " R (Gx, y) ** -- having carried out - the time " the following - (•- 21 •-) - from 
- ( - 29 •-) - a formula - or - (- 21 ") - ' - fi-om - (- 29 -) - * - a formula - being based 
" signal processing - it can carry out . 
[0099] 

G(Gx,y)=Gx,y (21) 

B(Bx-l,y-f l)=Bx-l,y+l (22) 

R(Rx,y)=Rx-l,y-l (23) 

G(Rx- l,y ■ l)={mGx,y +nGx- l,y-2}/(m+n) 

(24) 

- G(Bx- l,y+l)={mGx,y -HnGx- l,y+2}/(m+n) 
(25) 

B(Rx- l,y- l)={mBx- l,y-3 -»-nGx- l,y+ l}/(m+n) 
(26) 



R(Bx- l,y+l)={mRx- l,y- 1 +nRx- l,y+3}/(m+ii) 
(27) 

R(Gx,y) = m[Rx-l,y-l + {Gx,y • (Gx,y + Gx,y-2)/2} 
/(m+n) + n[Rx-l,y+3 + {Gx,y • (Gx,y+2 + Gx,y+4)/2} 

]/(m+n) = m{Rx-l and yl+ deltaGll}/(in+n)+n{Rx-l and y+3+ deltaGl2} /(m+n) (28) 

B(Gx,y)= m[Bx-l,y-3 + {Gx,y - (Gx,y-4 + Gx,y-2)/2} 

/(m+n)] + n[Bx-l,y+l + {Gx,y -(Gx,y + Gx,y+2)/(m+n) } 

= m{Bx-l, y-3+deltaGl3} n[ /(m+n) +] {Bx-1, y+l+deltaG14}/(m+n) (29) 

or - R (Gx, y) = m[- Rx- 1, y-3+{Gx, y+ / (Gx, y-4+Gx, y-2) 2} / (m+n) +n[Rx-l, and y+l+ 

- {Gx, y- / (Gx, y+Gx, y+2) 2} -] 

/(m+n) 

= m{Rx-l, y-3+deltaGl5} / (m+n) +n{Rx-l, y+l+deltaG16}/(m+n) (28) ' B (Gx, y) =m 

[Bx-1, y-l+{Gx, y-/(Gx, y2+Gx, y)2}] 

/(m+n) + n[Bx-l,y+3 + (Gx,y - (Gx,y+2 + Gx,y+4)/2) 

]/(m+n) 

= m{Bx-l, y-l+deltaG17} / (m+n) +n{Bx-l, y+3+deltaGl8}/(m+n) In the formula of (29)' 
above, m and n are filter factors. 

[0100] the case where B pixels exists the above (28) and (29) types in the location of (x-1, 
y-1) when R pixels exists in the location of (x-1, yl) - above-mentioned (28) 'and (29)* - 
a formula can be used. 

[0101] Interpolation of B signal and R signal can be performed with an above-mentioned 

procedure and the same procedure by deciding filter factors m and n. 

[0102] The control circuit C2 which performs signal processing based on drawing 3 by 

(29) types from the above-mentioned interpolation type (21) is shown. If a control circuit 

02 is used, also when filter factors differ, it is possible to perform interpolation 

processing of a signal. Of course, when the 1st locations differ, (28)* and (29)* types are 

used. 

[0103] Next, the color image pick-up equipment by the gestalt of operation of the 2nd of 
this invention is explained with reference to a drawing. 

[0104] An example of the honeycomb CCD color image pick-up equipment which 
includes the color filter array by the gestalt of the 2nd operation in drawing 4 is shown. 
[0105] A sampling point is arranged in checkers by above honeycomb CCD color image 
pick-up equipment like the honeycomb COD color image pick up equipment by the 
gestalt of the 1st operation. 

[0106] However, unlike the honeycomb CCD color image pick-up equipment by the 
gestalt of the 1st operation, the arrays of a color filter are G tetragonal lattice and a R/B 



interpolation line sequential array. 

[0107] As it is indicated in drawing 4 as G tetragonal lattice and a R/B interpolation line 
sequential array, while the line by which the line by which only G pixels is arranged at 
one line, and R pixels and B pixels are arranged by turns is arranged by turns in the 
direction of a train The train by which only G pixels is arranged at one train, and the 
train by which only the same color pixel of either R pixels or B pixels is arranged are 
arranged by turns at the line writing direction. And the array by which the train by 
which only R pixels is arranged, and the train by which only B pixels is arranged are 
arranged by turns through the pixel train in which only G pixels is formed is said. 
[0108] Also in above honeycomb CCD color image pick-up equipment, the 1st line and 
the pixel array of the 2nd line are the same as that of the color image pick-up equipment 
by the gestalt of the 1st operation. 

[0109] The line by which only G pixels (reading [ The 1st color pixel : ] with 
optoelectric-transducer 33a gate 33d) are arranged on the two-dimensional flat surface 
31 at the Une writing direction as shown in drawing 4 , While the line by which R pixels 
(reading [ The 2nd color pixel : ] with optoelectric-transducer 33b gate 33d) and B pixels 
(reading [ The 3rd color pixel : ] with optoelectric-transducer 33c gate 33d) are arranged 
by turns at the line writing direction is arranged by turns in the direction of a train, G 
pixels, R pixels, It is formed in the clearance between the pixel trains of two trains 
where the train by which only B pixels is arranged in the direction of a train adjoins the 
line writing direction arranged by turns at the line writing direction so that two or more 
perpendicular charge transfer ways 35 which extend perpendicularly may wind. On the 
perpendicular charge transfer way 35, it is formed so that the 1st and 2nd two or more 
charge transfer electrodes 41a and 41b prolonged in the clearance between two lines 
which adjoins in the direction of a train at a line writing direction (horizontal) may 
move in a zigzag direction. 

[Olio] The pixel (in fact opening of an optoelectric transducer) of an abbreviation 
hexagon is arranged in the field of the two 1st [ of drawing 4 ], and 2nd clearances 
between the charge transfer electrodes 41a and 41b. The perpendicular charge transfer 
way 35 has extended in the direction of a train (perpendicular direction) so that between 
pixels may be moved in a zigzag direction. The level charge transfer way 47 is formed in 
the end of the perpendicular charge transfer way 35, and the output amplifier 51 is 
formed in the end of the level charge transfer way 47. Furthermore, the charge 
signal-control section is prepared, and it is constituted so that the charge signal read 
from the pixel can be processed. 

[Olll] Read-out gate 33d is prepared between the pixel 33 and the perpendicular charge 



transfer way 35. 

[0112] With honeycomb CCD color image pick-up equipment, in the one-time read-out 
actuation which reads to one charge transfer electrode 41, and impresses a pulse 
voltage (forward, usually high electrical potential difference), it reads, as an arrow head 
shows to drawing 4 , and the signal from the pixel Une for two lines is read to 
coincidence into a perpendicular charge transfer way through the gate 45. 
[0113] It differs [ on / the color array of the 3rd line, and drawing 4 ] from the color array 
of the 3rd line from on drawing 1 . However, if it sees in order horizontally, the array of 
drawing 3 is [ the array itself with which R pixels and B pixels are located in a line by 
turns ] also said [ the same ] of the array of drawing 1 . 

[0114] Therefore, also in the color image pick-up equipment by the gestalt of the 2nd 
operation, a false color can be reduced using the same interpolation approach as the 
color image pick-up equipment by the gestalt of the 1st operation. 

[0115] What is necessary is just to use from (ll) types to (19) types, in order to, 
interpolate R pixels and B pixels with two G-pixel signals adjoined and arranged in 
short. 

[0116] What is necessary is just to use (28)* and (29)' types from (29) types from (21) 
types, or (21) types to (27) types in the honeycomb CCD color image pick-up equipment 
by the gestalt of the 2nd operation, in order to apply, also when filter factors m and n 
differ. 

[0117] That is, also in the color image pick-up equipment by the gestalt of the 2nd 
operation, by using the control circuit shown in drawing 3 , also when filter factors differ, 
it is possible to perform [ include ] signal processing. 

[0118] If above-mentioned color image pick-up equipment and its above-mentioned 
control approach are used, it can ask for an RGB code with a sufficient precision. When 
G pixels exists in the 1st location, R signal and B signal in the 1st location can be 
searched for with a precision more sufficient than before, and generating of a false color 
can especially be reduced. 

[0119] In addition, resolution is not reduced in order to ask about G pixels with the high 
contribution to resolving only based on G signal which exists from the first. 
[0120] When the above-mentioned interpolation approach is appUed to honeycomb CCD 
color image pick-up equipment, the read-out sequence of a signal is as foUows. 
[0121] R - 0 and OG 1 and IB -- 0 and 2G " 1 and 3R - 0 and 4G - 1 and 5B - 0 and 
6G " 1 and 7R - 0 and 8G 1 and 9. It is also the same as when reading from hard flow. 
[0122] Like the case of the gestalt of the 1st operation, with honeycomb CCD color 
image pick-up equipment, since the signal for two lines is read by one read-out 



actuation, based on the read data, R signal or B signal can be searched for with a 

G-pixel adjoining signal. Therefore, there is an advantage of not needing storage for 

memorizing the signal data of the continued line etc. in the case of signal processing. 

Simple signal processing like the dynamic image for monitors is also easy. 

[0123] In addition, not only honeycomb CCD color image pick-up equipment but a 

sampling point can apply an above-mentioned control circuit and the above-mentioned 

control approach also to checkered usual color image pick-up equipment. 

[0124] In usual CCD color image pick-up equipment, a signal is read as follows. 

[0125] R - 0 and OB - 0 and 2R - 0 and 4B - 0 and 6R - 0, 8, ... (the 1st line), and G - 1 

and IG - 1 and 3G ■ 1 and 5G - 1 and 7G " 1, 9, and ... (the 2nd line). 

[0126] Therefore, the data signal of the 1st line is first memorized using the Rhine 

memory etc., subsequently data of the 2nd line can be read, and it can ask for each RGB 

code based on data of the 1st line and the 2nd line. 

[0127] Even in this case, simple signal processing like the dynamic image for monitors 
is possible. 

[0128] As mentioned above, although illustrated about the gestalt of operation of this 
invention, it does not have restrictive semantics. 

[0129] For example, in an example, although illustrated about CCD color image pick up 
equipment centering on honeycomb CCD color image pick-up equipment, it will be clear 
that it is applicable to the CMOS mold color image pick-up equipment which has the 
same color array, a CCD line sensor, etc., if it is this contractor. 

[0130] In addition, probably, it will be obvious to this contractor for various modification, 

amelioration, combination, etc. to be possible. 

[0131] 

[Effect of the Invention] a sampling point arranges in checkers " having -- the array of a 
color filter - a R/B interpolation dot order ■- simple signal processing can be performed 
in the color image pick-up equipment which has a degree or R/B interpolation line 
sequential array, reducing a false color. 



DESCRIPTION OF DRAWINGS 



. [Brief Description of the Drawings] 

[Drawing ll It is the top view showing the outline structure of the honeycomb CCD color 
image pick-up equipment by the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the conceptual diagram showing the control approach of the 



honeycomb CCD color image pick-up equipment by the gestalt of operation of the 1st of 
this invention. 

[Drawing 3l It is the conceptual diagram showing the control approach of the 
honeycomb CCD color image pick-up equipment by the modification of the gestalt of 
operation of the 1st of this invention. 

[Drawing 4l It is the top view showing the outline structure of the honeycomb CCD color 
image pick-up equipment by the gestalt of operation of the 2nd of this invention. 
[Drawing 5l It is the top view showing the outline structure of conventional CCD color 
image pick-up equipment. 

[Drawing 6l It is the conceptual diagram showing the control approach of conventional 

CCD color image pick-up equipment. 

[Description of Notations] 

A, B, X Color image pick-up equipment 

CI, C2, C3 Control circuit 

CFA Color filter array 

G (green pixel) 

R (red pixeO 

B (blue pixeO 

1 Two-dimensional Flat Surface 
3 Pixel 

3a Optoelectric transducer (G pixels) 
3b Optoelectric transducer (R pixels) 
3c Optoelectric transducer (B pixels) 
3d Read-out gate 

5 Perpendicular Charge Transfer Way 

11a, lib Charge transfer electrode 

17 Level Charge Transfer Way 

21 Output Amplifier 

31 Two-dimensional Flat Surface 

33 Pixel 

33a Optoelectric transducer (G pixels) 
33b Optoelectric transducer (R pixels) 
.33c Optoelectric transducer (B pixels) 
33d Read-out gate 

35 Perpendicular Charge Transfer Way 
41a, 41b Charge transfer electrode 



47 Level Charge Transfer Way 
51 Output Amplifier 
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tCjil/T^^-So ^S^^tDSi^eiMW® 1 11a. Ill 

40 (DrnmiC. ±B(0^m^Wimi' 103a, 103b$/c 
1 0 3 c<D#'5r7bMii§LTi/^5o 
[0 0 0 9] J-XT, ±iao1«jit/c{iIBI^t(Dmji>&Wr 

s * ^-mm^m^f^~i3 a c c d * ^ - jift^s i: ^ 

[0 0 10] /NJl^AC CD*7-afigB{C*5l^r, 
Jlea^^^? 1 0 3 a . I 03 b, 103c*^e)Mil« 

f^tsci^ 1 0 5 mcn^^m^mt^-^ic^i^^x. m?i 
imsic^^-^ti^rnKDM^mmmmi 1 1 aicmoM 
^^ni±^^tQt^o BKDmmmmmi 1 1 a^^^ 

50 T-5<J^lRl{C|?!Jg-r5 2f75J-<0iffl^A^6c0ft^A\ gi^ttJ 



3 

h 1 0 3 d «rji LT^Sm^eiM^ 1 0 5 (5^ 

[00 11] -r^to-^. /^-tiLccDti^-mmmM. 

[0 0 12] i:C5T\ CCDA^-ji^SHT'ti. 

3a(±. ^fe (G) iOA^-^^-yU^^H^Tl/^So 7^ 
«^^^^1 0 3btt> (R) <D*v-7>(';l/^'^ 
e^Tl^^o 7t«^^^?l 0 3 cfi. «fe (B) 

[0 0 13] ^"y-y ^ /vsico^mmtLrit, m^^s 
[0 0 14] ll5{C/T^■rG^E7?^§?. r/bm 

[0 0 15] 0 5{C^-rGIE;^^?. R/BW1«^ 

tri:{CGffl^l 0 3 aAW^tlTiot), Gia3gl0 3 
a(CJ:DiE77tS?=S:fefi!cL.TV^5feBE?iJTfe5o RB« 
1 0 3 b i: BH^ 1 0 3 c 2 fT 2 ?iJ©#{41gfi!cCD 
Gii^l 0 3 aA^SSL^i/^fTil^iJiltCJgJjlcSn 

fftcRiS^ 1 0 3 b i: BiB^ 1 0 3 c i:*^^5(cE@? 
A^O 1 mcRmm 103bi;Bii^l03c tfi^^ 

[0 0 16] GiE:^^^^. R/EmfBmm'X<Diimm 

R/BMF^IS)iSij^J£OfeSS?iJ;b'ife-So GiETa^S?. R 
[0 0 17] m)^<OXoiC. /^=.iohCCDtl'7-m^ 

i£. R G B CD 3 mmcD^im^ 1 mcorn^m Lmmcis 

[0 0 18] 

[fiBflA'«ft¥?*LJ;3 ir-r-SiS^] ^^-i^LCCDti^- 

[0 0 19] ti^-m^mici3i,f?,mmm^mmt^ 



(3) !ttF»32 0 0 r-3 5 2 5 5 4 
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[0 0 2 0] i:C5T\ /N-*ACCD*7-}1®SH 

[002 1] ^P>{C. T'i>'^;UX^;l/;^3^7^ffll^Tg| 
±ia%ffl^-r 5 ffl jicofilitc . 7-'->' ^ ^ V * H 

[0 0 2 2] ±ie<^)®jii<Dg^x«. is^{*«DSjttcfflii 

46t<: ffl I ^ § p{ ^ U . IS^ ^ 'J T' t -5 1 1'>* 

[0 0 2 3] 2i^^¥ffi±{C^ISSai$nTl^ 
§H^fT©9-6. ^#^^D^T^D^^%K^^al-rl/^to^^)?.P^§l 
tK^^tiiL^ff Kif*tB$n/c!tt^«ff{C??ft-r5B 

30 ^B^^Kif^^Hi-rii^{i:i:t--^T. ?iJ7?[fi]{;:ifiS-r5B« 
A^P.<DB^'t»^*^'>^<45o P^§(t»!*ttliL^ff9^ 
^tti, 5>J?3(6i{i:jfiS-r5|iIfT<OHm<0«^5rffli,^Tf5I 

[0 0 2 4] 05 \Z7rst^ 9 til. -y-yyu y^^'^^AWi' 

73SO/N-*AC CD*7-ffiftSg{cfca>T, RGB 
B^P^coaP^{± J.XT®#|ii-efT o T I > /-Co 
[0 0 2 5] iS5, WT{C*5l/^T«. (MltWfC, Roo . 

40 Bo.2 , Ro., . • • - 'Uh. Gi.i , Gi.3 . Gr.5 <D'u 

^xmic-Di^x^^^o 

[0 0 2 6] meic. m^mm^mmt^mm^^c 3 

[0 0 2 7] i^. *e^i|ffl»fC:tel,^Tx m^iimdCOG' 
..5 (OikmiCjSif^RGB^^CDm^^. G (G>.5 ) , 

R (G..S ) . B (G,.s ) tmt>to ^■^ommikMic 
}sif^^nm^(Dmmm^. m?niG (g,.s ) ^g 
..5 xmto 

50 [0 0 2 8] itiijailHlgSC 3 It. l:i-f(0 (I) f}'^ (9) 



G (G.s ) 



( Bo.6 

(Ro.< 
(Ro., 

( Bo.6 
(RO.4 

(Bo.6 

(G..S 

(Gl.5 



(1) 
) = 
) = 
) = 
) = 
) = 
) = 
) = 
) = 





(4) 






* * Co 0 2 9] 




Gl.5 






B 0.6 




(2) 


R 0.4 


• - 


(3) 


(Gj.3 +G 


i.s ) /2 


(4) 


(G..5 +G 


u ) /2 


(5) 


(Bo.2 +B 


0.6 ) /2 


(6) 


(Ro., +R 


M ) /2 


(7) 


(3 X Ro.4 


+ Ro.. ) /4 


(8) 


(3 X Bo.6 


+ B0.2 ) /4 


(9) 
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(1) (3) ST'{c^-rj;9{i:ffim{CAt<S§o 

CO 0 3 0] mi:-r^m 1 ikmicw^t^mmm^ 

So 

Co 0 3 1 ] W^tt^m 1 {4i[{cr?ffi-r§H5g*^Riii 

RGB <oi/>-fnA^(Dioifeii^3!)^'>^ < i: 2 ■oim&t 

Co 0 3 2] fA^oT. 5^ (4) f}-lb (7) (C^-Tcl;? 

Co 0 3 3] Mmt-r^mimmicwtEt^mmij^Gm 
CO 0 3 4] RmmcmLxii. ©ia^tc&g-r 

5 2o<0RH^, 0iJx.«Ro.4 i;Ro. , i;{c*3nt5il^{i 

^^mi\ ^ (8) {cao"t>TR (G,.5 ) ^jRib^o 

L0 0 3 51 mmichmmcmLxh. g..s cojaf^nc 

&l-r5 2 0<DBiB^T'fe5Bo.6 i:Bo.2 i:{C43tt51i 
^fi^%ffl>/\ (9) Icm-^i^^XE (G..S ) *5R46 

CO 0 3 6] G..S 0{!igA^6Ro.8 B^ST'CD^aifi, 
Gl.5 cDfeg*>5>Ro., iS^ST*(Dggig|(D3^T'^§o G 

i.s (Dfig;i)>^Bo.2 mm^X'(Dmmi,i. g..^ coeg*^ 40 
^Bo.6 mmtx(Dmm(03i§x^^o ±b (s) , 

coo 3 7] ±fe(o (1 ) (9) Ticaoxfi 
^saa^tf 9«ijsiiu!sc 3^ffli.^n(±\ wi^iii^<D&g 

Co 0 3 8] i:C5T% ±t2<OJ:9*fitP^73ffi{cj;t3« 



CO 0 3 9] ±|gtDffiF^77ffiT'«. GH^OfigJcfent 
§ B fi^ S fc (i R fi^^ff § ^fC. 2 B i®^ $ {± 
2 o<7) R Bi^«D<i^O*tcS-:3l>TMP^«r!To Tl^So 
W^H^^Giii^i:Lfcii^{C, 2OC0RfS^X«2O 
cDB{i^{i, m 1 iiStC^tf LTfW(«IiC||infc{jiB{C# 

Co 0 4 0] 1^, ±ai©J;^ic, RB^SfctiBiii^© 

CO 0 4 1 ] *%B^<DBm, -^-yrU y^'^t^l^ift)^ 

}csag$nfc;!3^-»ftgg{ct3v^T%4-rsi§fe%fg 

CO 0 4 2] 

32StgBB$ nri^Sff i: *':5lJ7?|pI{C3S5{cEg$ n 
T*5f). ?IJ77lS]{cBSS-r5 2tT(DS^7b^^|li;;)s:iaMf# 

2 'fi<Dmm(o o -^mtim 1 ffigcoisf??©^ 2 $ fcti^ 3 

CO 0 4 3] 

!^ti^mvmicmm-^rix\^-'^t(Dmmi.i. m^msti^ 
mcmmt'^^^LrctLx^. m^(Dm^mLmi'p^n 



(5) 

7 

[0 0 4 4] tfz. f^l1)^P>m3^V<Dtl^-mm(0^ 

[0 0 4 5] ap^t> i3 5'-^m\ 1 <Dti^-m 

Co 0 4 6] mi (otiy-mmti'^nyjfincmmsnx^^ lo 
CO 0 4 8] mm. ^^m(D~mm<Dmmicj:^y\- 

[0 0 4 9] HlOffim. GiE1i^=F. R/BMF^* 

mtmismf^ixh^o c^ia^uti-y-yT'uy^'.^&TbWii 20 
/ B mm^m:k(om\X'&^, 

[0 0 5 0] B!nc7K-rj;3tc, 2 i^7c¥ffi 1 ±(t. e 
Ly- h 3 d ) <^*i*^?T;i7(ni{cias^nTi.>sfT 

bi:S!*tiJLy-h3d) tWfeiii^B (^3;?J7-iii 
^: BcD^tt^^^?3 ci:»!^ttlLy-h3 d) i:*^ 
tT^l6jfi:3^5{clBl$nTi/^5fTi:*TO[pI{c|?!|^tT 

SeS^ nr 5 91J i: R i: B i: *^?ii;^f^tc3^fc 
El $ nr I ^ 5 51J *<^W|D] {c 3SS{c SIS L r n 

TV^?>RG Bcr)#iii^{c|^g^LT. SifiTal^fcStfSIt 

^■:^(Dmmnmmm 5 /^wr 5 ^ 9 (cjgfig^tiri^ 

Ch*5MiK*CDS 1 mm 2 <0aM62^«® l l a , 11 

[0 0 5 1] i^. ;?3^-}l{0«?^#tyH(*}lfi^?© 40 
-fiSWi5:«iS^c■^(.^T{i. ^iHfl^tH^^O 8/9 6 

0. osemaim-^tix^f). tcop^mi^mmmm 
[0 0 5 2] 0Hcj5i^T. mmt^2^(DmiRum 

2 0«Mgi^ttSl 1 a, 1 1 bOPiP^tai^P^fCBSAft 

0'OB*3 (G, B, R : mmicimmM^m=?3 

a. 3b, 3c(Dmnm /j^iBH^nSo 
Coo 5 3] SB'li^KigSSSJi. a^3 (G, B. 



2 0 0 r- 3 5 2 5 5 4 
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[0 0 5 43 7tm^^^?3 a, 3 b. 3ztmmMm 
IeiMss 5 i:cDr^?c(i, L^"- h 3 d A^^ttenr 
L^^o 0 1 fc^-TfiajT-ti. uy- h 3 d ti. mx 

<0%mK&W§> \ 1 aTcOFMM{C£Oi^^tte)nTV^^„ 
^ 1 1 1 atWLT. iEcDii;i>«E (0! 

<t9{C, Ro.« , Gi.i . Bo.2 . G1.3 . • • •CDi'^tC 

$n/cmm. ^ 1 Ry'm 2 com^sffEiMttis 1 1 a, 1 
1 bKi^K). m^^iA^m.m-n^xmf5\^\t%m^n. 

iciMssi 7rt{ciEiM?nfc«^^fi^{j, 7j<jp«#eiMss 

fz i^mLxnmcmti-^rL^o nrnzmti^ti^m 

ffoTtai/^ 1 (D:&mi)^mmicmfXm^tiiLX 

[0 0 5 5] mi<Dminstm2'ijst<D2n 
^m^iUL. m3nBi-xT(ommim^tiii^j:^\ i't> 

[0 0 5 6] EUC^rJ:^^, GIETJtS^. R/Blf 
F^-sSli•^^<D*7-7^';^^E^J%Wr57^-;^AC C D 

[0 0 5 7] 01 {C:J3I/^T, fiajx^GLs (DfiStC^Sl;^ 

^Rfl^%^i6§^^, Bo,6 (0{4g{C*5tt5BfI^^ 

Co 0 5 8] mc. m^ilRo., fifitisttSGfi^ 

ti, Ro., Icm^t^Gui tC,.2 tlcj:^) (G,.3 +G 
..5 ) /2CO*i^¥t5fcJ;Offim*Of»ga<5t?S5o 
Ro., {Sii{c:ett§B(i^t-f-ni:fiS-r5B..2 i:B 

[0 0 5 9] iD^T, B0.6 {figtCfentSGfi^tcML 

Tt. [3H${cBo.6 {cKS-r§G,,s tG,., t^mi^ 
X. (G..5 +G,.T ) /zic^K>m^^o Rism^m^ 

[0 0 6 0] tC?>X\ m?Ll£G,.s (DiiMicmf^B 
<-3fi<{Cfi, 2 0CDRiB^X[i2 0(7)Biii^:?b^#i£Li& 

f^fcc.r, cD^4l^cWLT^^^^^4^i^H^cRx^iBcD 



CO 0 6 1 ] ±si(r>mmmi. RmmxiiBmm<omm 

[0 0 6 2] tll?>r\ GiS^tDfifiJCfeltSBfi^X 

[0 0 6 3] ykw-ysf^icHLmmcmrLrcm^ (.mnitz 
ib. z'D(Dm^mmmimy50} c^jt^irj) {cx«yi; (m 

[0 0 6 4] ltBg#(±. GiS^cDSlfitSfCiitt^Rfi 

t^<. m!!&mi^?a,^^Qmm^mi\ RmmxuBmm 

R<i^X(iBffl#(0fiiS<0^VHcJ;5^{t^}-i:MS 
[0 0 6 5] mi^i^ff i: LT. ^J77[p]{c»ig-r5 2tT© 

[0 0 6 6] *n;lT, Rfi^X«Bfi^£Dff73(^fiM{C 

is^fk^a, GH^ffl^cofiifcisfi^o^ft^A 

i5^f^Gm^t. "to^'&mc^^t^Rmmo^imxii 
Bmm(oimr'(DGm^tt'^^lsb^o Rmm(oimx 
liBmmio&micisif^Gsmi. m^t^Rmm(o& 
mxitBmm<D&mmmt^Gmm<Di9m)^ii^ib * 

G (Gi.5 ) =Gi,5 

(1 1) 

B ( B 0.6 ) = B 0.6 

R (Ro., ) =Ro., 

[0 0 7 6] immmis^Rmm^\tBmm(Di^^^c\i. 
^<Dfiafc:6tt5RG B<oia^{g^{i. 'ny^mcimt 

G (R«.4 ) = (G,., +G.,s ) /Z 
G (B0.6 ) = (G1.5 +G..7 ) /Z 



(6) !|tBg2 00 1 -3 5 2 5 5 4 

10 

*5o RiB^X«Bii^lcS*tLT£:fet[^i;{4gM^T'ffi 
SSnri.^^ 2 0(DGB^<Df§^%fiJffl LX G ft^^jR 

[0 0 6 7] $€){c, mium^cisf.i^Gmmts^'^tin 
^nmi5^\zmm^ni^i3\.-x. ^ 1 fes^s^i: 

BH^fcMLT. ^ 1 {4M{i:*5tt5Rm^XttBft#eD 

ffi^±5£t;£0lS{C J; (3 *i6, m^<0 R ff^XJi B fi^tC 
10 •Ol/^T*i6?.nfc^ 1 {SBtCtslt^ifi^cDRft^XfiB 

[0 0 6 8] ffi^W^i!lH^*^i2:^S^^^{cfe-l/^TffF^ 



^itm^tiib^'n^x^-'^'mm^m^i 



AC C D*7-ffl®SH<DS!*ttlLa{^k:*5V^Tti2ff 

i^^-micm^mtfcib. RmmxiiBmm(D)5.<icm. 
^£OGB}S*w#a-r§„ 

[0 0 6 9] GiB^(Dff^;&ffll^T. Rffl^XaBBi^ 
©ftgtCfcttS Gffi^^5R4i)5l^{Cli5^*^^l,\ ^ 1 (5 

20 m^X(om^o:>^it^^^^l,cMii>^c tt)'ix^:^c 

10 07 0'] mmau muc^.tG]Eyj^^. r/b 

W^^Mk<Oti^-mn^Mt^f^~-hL.GC DiJ^- 

m\mmicts\.^x. m 2 iCTjkrumm^^m^^xm 1 & 

g (GiS*) ICtSli^RiE^XltBim^Tl^ib^o 
[0 0 7 1] M-*AC CD;^7-S{tgS(COV^T2 

[0 0 7 2] R0.0 . Gi.i . B0.2 . G1.3 , Rt., . G 

l.S > Bo.fi ^ G 1.7 ^ R0.8 X Gl,9 ^ ' * * o 

30 [0 0 7 3] ±IS«fI^^fflV>T. m^l£. Ro.A , G 

^'xmmt^o 

[0 0 7 4] Mmt-r^miiiLmic^iE-r^Bmtm& 
rcit>. s (1 1) A^e) (13) ^xicTTstJii^iicmmc 

[0 0 7 5] 



(1 2) 
(1 3) 

JSC- [0 0 7 7] fA^oT. (1 4) A^p. (1 7) ^c^^■rj; 
die. (x:^|p]) {i:BS-rs2mi:#ffib. 

mm^mmt bxnmiLmic^^t^^si^(DZ'D(om^ 

[0 0 7 8] 



(1 4) 
(1 5) 



(7) 
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B (Ro., ) = (Bo.2 +B0.6 ) /2 
R (B0.6 ) = (Ro.. +Ro.. ) /2 
iSi. (11) ^i)^^ (1 7) Alt. S (1) A>e. (7) 

[0 0 7 9] ^ 1 iim\cGmmt^^tEt?>^'^. m^a 

[0 0 8 0] ||(SJC{±#feLft</^R.., (G1.3 i:G.,5 

#&-r5Ro.4 ^ffli>5o ccT'. Rm (Ro.< ) 10 

R1.5 $T'0Rfa^0^fb5^AR Hi. Gm A^^Gu 
STcDGfl^O^fk^AG 1 i:^Ll^i:{S^L/co 
Co 0 8 1] ll^^i:^i#^EL:^V^R,.» (Cv 

g.., cDF^{cig.^.e<j(cjgfig$n§Riii^) o{-\ct)0{cR * 

R (G..5 ) =3 [Ro.i + {G..5 - (G1.3 + Gi.s ) /2} ] /4 + 
[R0.3 + {G,.5 - (G..7 + G..9 ) /2} ] /4 

= 3 (Rm +AG 1) /4+ (Ro.. +AG2) /4 

(1 8) 

ui:T% AG 1 =G..s - (G1.3 + G,.o ) /2, 5KC0 0 8 5] 
AG2=Gi.5 - (G,.7 + G,.9 ) /2T'fe5o «20 

B (G,.s ) =3 [Bo.G + iG,.i - (G..! + G.., ) /2} ] /4 + 
[B«.2 + {G1.5 - (Gi.i + G1.3 ) /2} ] /4 

= 3 (B0.6 +AG3) /4+ (Bo.z +AG5) /4 

(1 9) 



(16) 
(1 7) 

*o.. ^ffll>-So CCT', Ro,. (R1.8 ) A>€)Ri.5 ST-OD 
R{i^«D^{t;»A R 2(i. G... A^6Gi.5 $T'(^Gfi^ 
c^^fk^i- A G 2 i: H Li/^ i: iS^ L/co 
[008 2]iieoT, R (G..S )«Offli:LT{i. Ro.« 
+ A G 1 i: Ro.. + A G 2 iico 2 -OO^mm^^tl 
5o 

[0 0 8 3] 2-o(Dm(Dm-^mmm^i}^ib^o mwmc 
^j:t>-6. (18). (19) T'^.-^n^mm^ 

[008 4] 



ZZr% AG3 = G..r, - (G,.5 + G,,7 ) /2, 
AG4=G,,5 - (G,.. + G,.3 ) /2-e$>?>o 

[0 0 8 6] mzic^.tmm^^c ui. ^ (1 d 
5) (19) ii:-iC7rs-&nx\,^^mm&m=&i7^mm^^ 

[0 0 8 7] i:ot)it, Gmmo&m (.mum) 

[0 0 8 8] ±ieco:^iStc itiJf. ^iSgA^ia< 

mmict'£^^mmt^cmmlcj;ilJRm^RxsB\m(D 
[0 0 8 9] na^x. mmcnt^m^(oM^^Gmmic 

R (Gi.s ) =Ro.4 +A G 1 
B (G,.5 ) = B0.6 +A G 3 

mi<DG,., <D&micmf^RGB<D^im%^i6^m 

^icii^ G,.3 tc3fiJg-r5 2 0<DRiii^{iRo.o i:Ro.4 
T-feD, G1.3 iC'£i^t^ 2-0(0 BmmiiE„.2 . B0.6 

[00 9 4] ±Emm^^Rmmyiim. 



[0 090]tJeoT, ^^^B^©J;9^ffi^6^^ffilB 
[0 0 9 1 ] in^T. ±fB<0$iJtH!lHlSS^/N-;i7AC C D 

^ icm-^^^x R B^xfi B mm^mmt ^zococmm 

[0 0 9 2] iBS. ±ie (1 8) Rtf (1 9) ^<Drzt)>) 
ic. mmic. (18)'. (19)' 

[0 0 9 3] 

(18) ' 

(19) ' 

ticmmm^^m^iiiLxi^<mm) io^mmxt^o 

[0 0 9 5] ii^CDC C D/!j^-«ftSB{Ct5l^T(i. 

iu.T(Dii'?icmm}m3^tii-srL^o R0.0 . Bo.2 . r 

0.. . Bo.s , Ro.. , • • • (H7@) . Gi.i . 

G,.3 . G,,5 . G,., , G,,9 . • • • iznm = $-f 
43 tx 'X^^xz'ijsom^^m^^tiito ^-Yy^^'jfc 



(8) Itraz 00 1 -3 5 2 5 5 4 

13 14 
2fTi<0«#x-;$fi:fcS-:3i^T, -en^tKDfigfcfc * f3»c, i:AT(0 (18)* ' il 9) ' ' ^vn^lc 

COO 9 6] <5IJ;i{f, 0 1 t^-Tiii^SBaiilBlCffii^iB [0 0 9 7] 

II (C F A) ^IR^L. (1 8) SO' (1 9) iltcOf^t)* 

R (G.,5 ) = (Ro,. +A G 1 ) + (Ro.. +A G 2)" " (18)'' 
B (G..5 ) = (Bo,6 +AG3) + (Bo.z +AG5) (19)'' 

y^)l^^9kmm^j:^m-^^i>n-§LrcVAT(0 (21) «B (G.., ) , R^^^R (G..y ) tLtcmc. VAT<D 

(2 9) ^^r'<D-mff3^M^mm(o^T'^Tc t (2 1 ) (2 9) ^ext* (21)* (2 9) • 

[0 0 9 8] 2i^7T:¥a±tC43l/''rGSi^cD1^lS-ri>fi 10 [0 0 9 9] 

m (x. y) ^c^^f^Gm^^G (g.., ) , em^^r ^ 

G C G i.y ) ~ G K,y 

(2 1) 

B (Bx-I.yl ) = Bx-l.yM 

(2 2) 

R C R x y ) — Rn-l.y-l 

(23) 

G (Rri.y-i ) = {mGx.y +nG.-i.,2 ) / (m+n) 



(2 4) 

G (B.-..,.. ) = imG.., +nG.-..y.i } / (m+n) 

(2 5) 

B (R.-i.y-i ) = {mB.-1.y-3 +nG.-i.,.i } / (m+n) 



(26) 

R (B.-1.,.. ) = {mRrt.y-i +nR.-i.,..i } / (m+n) 

(2 7) 

R (G.,y ) = m [R.-,.y-i + {G.., - (G«., + G.r^ ) /2) 

/ (m+n) + n [R,-,.,.3 + {G... - (Cyj + Gx.y^ ) /2} 
] / (m+n) 

= m {R.-,.ri + AG 1 1} / (m+n) + n {Rn.. 

•3 + AG 1 2} / (m+n) (2 8) 

B (G..y ) = m [B.-i.,-3 + {Gx., - (G..r4 + G..y-2 ) /2} 

/ (m+n) ] + n [B x-l.y*l + {Gx.y — (Gx.y + Gx.y-2 ) / (iTl 

+ n) } 

= m (B,-..,-3 + AG 1 3} / (m+n) +n {B^i.yi 

+ AG 1 4} / (m+n) (2 9) 

R (Gx.y ) = m [R.-,.r3 + {Gx.y + (Gx.y-, + Gx.y-2 ) /2 

} / (m+n) + n [R.-,..., + {G..y - (G..y +G..y2 ) /2) ] 
/ (m+n) 

= m {R,-..y-3 + AG 1 5} / (m+n) + n (R.-i.. 

-. + AG 1 6} / (m+n) (2 8) ' 

B (Gx.y ) =m [Bx-i.y-. + IG... - (G..,^ + G... ) /2} ] 

/ (m+n) + n [B.-i.y3 + (G,.. - iCy-z + G..,-, ) /2) 
] / (m+n) 

= m {Bx-i.y-, + AG 1 7} / (m+n) + n {B.-i., 

-s + AG 1 81 / (m + n) (2 9)' 
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[0 10 0] (x-1. y- 1) OfugtCRiii^A<#4 
f-S^^tca, ±12 (2 8) . (2 9) S:*. (x- 

1 . y - 1 ) (D&micBmmt^wtEt^m-^icii. ±se 

(2 8)*, (2 9) • i*:*ffl!,>§i:^*^T-$-So 
[0 10 1] 7'(';l/^^^m. n^/*i!)^Ci:{Cj;'3, 

[0 1 0 2] 03 tC. ±l2(DffiHS (2 1) A^P) (2 

9 ) Ttcs-^ < m^^mm^ o umm'^ c 2 ^fis 

^ 1 f4SA^S^c5^^{C{±, (2 8) ' , (2 

9) ' ^A^fflv>p>n^o 

[0 10 3] i^fc, *liW(^^2(D«fi6<0}g^{Cj;«* 
[0 10 4] 124 fc, m2 0llSS<DmifcJ:§fe7-c;l' 

[0 10 5] ±IB<D/N^*AC C D:^^-«figgli, 

[0 10 6] fib. ij^-7-<;V'$t(Dmmi. mi (Dm 
m<Dmmic^:i>/\-tiAc c d Av-Ji^gHi:s* 

[0 10 7] GIE:^^S?, R/BMF^ifSliii^OE?iJi: 
v^?>tTi:. RiS^i:BilSi:;!)<32S:cES$nTV^5^f 

«^**^Eg$nTv^5?iji:. Riaiix«Bffl)^(Di.^-rn 

[0 10 8] ±B(0/^~:^ACC D^^-ffl^ggKtS 
v^Tt, HTgi:2'fTStDH^iB^J{i^l (DllJSCJg^ 
fc ck -5 * -^-a^SS i: IsiliT-^ 5o 

[0 10 9] mAlCfjk-t^olC. 2;^^¥ffi3 1 ±{C, 

G®^ (mi:^'7-mm ■■ ytm^i^m^3 3 a tm^m 

RH^ (^2A7-ia^:)tm^^^^3 3 bi:K*ai 
fc E g ^ n T I > § *^ ^ J 7? (q] 32S fc BHa $ n T 1/ ^ § 

^<ommn^i^m^3 5-bm7t^^oi,cmis.inri^ 
So mmmwmmm3 5(D±ic. nyimmmt^zn 
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[0 110] m4(D2:$:(DmiRxff^2<DnmKmnm 
4 1a, 4 1 h'<Dmm<Dmmp^ic«&:^nm(r>mm (mm 

(Bj) {c3it;TV>5o Mi»B?Bf|gj^^3 5<0-'i^{i:(i7KJp 

«?^lEJ2iSS4 7*^ffM?n, 7j<¥SigfEiMSS4 7(7)-4S 

[0 1 1 1 ] 3 3 tmmmmm^3 5 to^psic 
[0112] /s-:f]L,c CD ±i^-mmmmx'ii. 1* 

4lciikWX-irstJ^olcm^liiL^'-h 4 5^jioT2fT 

20 tu^nSo 

[0 113] la 1 ®±*^P)3tfS©;<j^-E?iJi:0 4O 
±A>6 3?TS<0;^7-gB?iJi:{iS^5o fib, 7j<^:^|^] 
.{di{cMTi/Ht{f, RHIgi: Bi®^i:A^^5ti:M^ga5iJ 

01 <DiH?ijtia3«Ba^jti5iii-?fe§„ 

[0 114] {;f-pT. S2coilSS©mi{cJ;i,;fj^-» 

[0 115] g-rst, RmmtBmmt^m^Lxm 

30 s$ ns 2 G H^om^tc J; o r MF^-r 5 tcti, 

(11) (19) ssT^ffli/^nt^ai^ 

[0 116] m2cO||SSS(omi{CJ;5M-AACCD;!!7 

^{ctjiffl-r?.fc46tcfi, (2 1) ^ii^^ (2 9) 

{± (2 1) SA^P) (2 7) ^iT'&Q' (2 8) ' , (2 

9) • iS5:ffli,>n«av\ 

[0 117] -r^^-^, m2(omm<Dmmic^:i,tiy- 
mmmsict3^^xi>. m3ic7rst?ifyM^^^m^^^ct. 

40 'noctti'^pi^xh^o 

[0 1 18] ±EcO*v-jSftgHS.l>'^(D$iJil7?ffi% 

m^^nii. RGBiE^^mmB.<Mib^!itf)^xt^o 

1 (SHtcJsitSRfi^i^Bfi^i:^, '^^X'O^mUB. 

[0 1 1 9] j!ra;^T, mmcnt^mH-oy^^^omMK. 

MbTfi, 7t^??a-r5GfS^cO^;^{cS-:3t/^T*i65fc 
[0 12 0] /N-;^ACCD*v-»^gStC±|ec0^i 

50 Wim^mmt^t. m^<om.3)-\i^LmmmT<r>i^=j 



(10) 
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[0 1 2 1 1 Ro.o « Ci.i N Bo. 2 X Ci.i « Ro.< < C 
1.S . Bo.G , Gi.7 . Ro.. , G..9 „ MTi^ii^iMSj-lii 

[0 1 2 2] ^ 1 (Dmm<DBm(o^-&tmmic. ^s-ti 

[0 1 2 3] 1^, ±M(DmmmmRm\'mmt. 
:ti AC CD ti^-mimmcD^t:-iirji<. ^y^^)yf 

[0 12 4] mnnC C D;^?5-afiSH{Ct5t.^T{±, 

CO 1 2 5] Ro.o , Bo.2 , Ro.4 . Bo.6 . Ro.. . • 
• • (Iffg) > Gi.i . Gi.. , Gi.o . Gi.7 . 
G,.9 . • • • (2tTi) o 20 
CO 1 2 6] S6oT. $-r U7SOx-^fS^^, ^-T 

^^ibt^tiiL, iff@i:2'ff@(D7^-^lc»-iJi/^r. # 
R G BfI^^*465C il^tT't^o 

CO 1 2 7] co^^T'E,. =^-^m<r>mm{%n^^ri 

CO 1 2 8] J.X±. *S|B^«IISti£OJg^{i:oi,^TPS^U 

CO 1 2 9] j5>jK.{^. IIS!Sfi»JtC^3l/>T«. >\--hUCC 
D A^-ffl^SH^cf'Di; LTC C D;^^-S^SBtC 30 

t ^ «S^#-(?fen{f0^P,A^T'fe5 5o 
CO 1 3 0] ^coffi. ffl^cD^M^ 25fa^ 

CO 1 3 1] 

v-7 ^ R / B MF^.^jii->JX« R / B ?iP^ 



1*5^2 0 0 r-3 5 2 5 5 4 
18 

C01] im^<r)%\(r>wmY&m^i.^'^-tiUC 
C02] *l8fl^omi co^J5Somi{cJ;§Mz:;?jAC 

C03] ^mm"^ 1 comm(omm(omBmicj:?,/s 

C04] *fgH^<D^2©lli5E©Jg^{Cj:5/N^*AC 

m 5 ] 'fit*© CCD tiv-mmm(Dm.^mm^7rs 
tw-mmxh^o 

m 6 ] m^<o CCD* ?rs^ 

C?5^«i}iB^] 

A. B. X ti^-mmm 
c K c 2 . c 3 mmm¥i, 

CFA ;<7V-7'f;l':Sf7U'f' 
G (i^feB^) 

R (sSfeiii^) 
B (fffeiii^) 
1 2 :>:7c;¥ffi 
3 

3 a mm.mm^!' icmm) 

3 b (Ra^) 

3 c ftm^mmi- (BBS) 

3 d L-y- h 

5 mmmmmM^ 

1 1 a , lib 

1 7 7k¥«?gfejMSS 

2 1 m;'j7y:/ 

3 1 Z^Ktz^M 

3 3 mm 

3 3a 9tmM^m=f icmm) 

3 3b 7t«^i^^? (RB^) 
3 3c '^nMmm=F (BH^) 
3 3d M»tbLy-h 

3 5 m.mm^'m 

4 1a. 41b mmni'mm 

4 7 yK^mi^tesISS 

5 1 \^ti7yf 



(11) 



It 2001-352554 



mi] 




[02] 



R (Gi^)» 3/4X( Ro.4 +AG1) ♦ l/4X(R(w+AG2) 
R ( Rflt4) = Roj . R ( Bo^) " (Ro^+Ra*)/2 



G(Gu)= Gij 
G(Ro.4)= (Cu+Gi3)/2, 

2 





R(Giji) 
R(Ro>) 
R(Bojk) 




B(Gi^)=3/4X(Bo.6+AG3) + 1/4X(B»2+AG4) 
B(Ra.4)=s(fi0^Ba^)/2. B(BaLfi)=BM 



•G(Gij) 
G(Ro.«) 
G(Bw) 



B(Gu) 
B(Ro.4) 



I 



(12) 



WmZ 001-3 52554 



C@3] 



CPA 



( m + n ) 



iiiG«.y»nGcr*i 



G(Bri.ni ) 
i 



R(R^i.,-i) 
R(B,.i.^,) 



G(R^.^,) 
C (B..i^i > 

B(R.-i.,-i) ^ 
B(Btti,,-i) j 



B (G^ ,) =« m(B ,-1. y*i ♦ AG13 } / (mrO 

♦ n(B,-i.^3 + ACM } / Ott^ 

B ( R^i.r-i ) , B (B^i.^, ) = B^i. 



[04] 



RT.ItGyj|,Byj| 



35 



35 



41a 




[06] 



CPA 



CC3- 



R<Bo3) = 



G(Gu)«Gu , 



G{B<u) = 



T 

Gu * Gi.T 
2 



<3X«y.R^) ^^^^^^ 

2 \ 



R(Roi4> 



»G(Gu.) 
G<Rm) 
G(Bo.b) 



B(Ro..) 
B(B<u,) 



F^-A(##) 2H054 AAOl 

4M118 AAIO ABOl BAIO CA20 DA12 

DBOl FAOl FA06 GC08 GC14 

5C065 AAOl AA03 BB13 CCOl DD02 

EE03 EE05 GC13 GG17 



